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TRANSMISSION METHOD AND SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-carrier 
CDMA v^reless transmission method and system by 
which information can wirelessly be transmitted for each 
user at various transmission rates (communication 
speeds). 

SOLUTION: The multi-carrier CDMA wireless 
transmission method by which information symbols are 
copied and arranged on a frequency axis, a spread code 
is multiplied by the copied information symbols on the 
frequency axis, and the information symbols are spread 
to a plurality of subcarrler components with different 
frequencies to transmit the multiplexed information, 
adopts the multi-carrier CDMA wireless transmission 
method, by which the number of the information symbols 
applied to spread to the sub carrier components for each 
use to which the information is to be sent so as to 
control the amount of the information set at the same 
time thereby varying the information transmission rate. 
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(57) (igii&l 

^BODeai U- h S: wlSgtC-rs J: -5 »C LtzL-^JV^^^ y 
TCDMAM8ei3l*iS6lC"r^;S*i,«. 



<51)Inta.' 
HO 4 J 13/04 
1/00 
11/00 




(2) 



h 5: «I^i::-r S ^^^^ Ufcv;i/^^^ U TC DM AMS 

DMA^Ii(§Sie3SI*t*t^«V^-C, Oft 

^■vUTCDMA^ilS^:^^ 
[»#«41 |t#]fi3i3J!S©v;i/^=Sr^'JTCDMA^ 

.fc t> K bfcv;i/^^^ U 7CDMA«8e5im 
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y rcDMA^wieai*^i-33v>-r, 

^ y r cDMA*i6ieii:&?Si-*^^'^' 
^^^_;,{_^.y::/L/J&VNj;^lc&Sv;i/^^^ 'J rcD 

M AM8tsai*^& „ 
m^m 1 1 1 1 1 0 V %-f n*^!^-^^!^ 
^•v y rcDMA^R§®eiii:^i-^^''^' 

y TCDMA^^^l^fe 
[lt#3®i 2] M#«i75Ml ov^T^^*^f^■7^ 
^■v y ycDMAMS^'^^^^^^'^- 

:if-^yrcDMA^^^:^ 
-^«:4Te> y TCDMA«»ea^1t^ctev^ 

'J TCDMA^ItSa^fi. 

y rcDUAim^^i^^^^'^^ 
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rcDMAim^mmo 

^^■V U TCDMA^Saiiea^lCfeVxT. 

<Z«itS:ft!lp-rSJ:e>tCL/fev;b^5¥^'JTCDMAMI 
t^#3gl 7] 6|B®0'7;i/^:^-V'JrCDM 

^:^r^UTCDMA«S|ilei^^^C33V^T, 20 

1 mmiyy^fvoymaz^^x 6>nsi^:^=^ ^ u ram 

{ifUzmmx fetiS-lfTf ^ V y T(Z«5[S:«!HJ|If -5 J: "5 »C U 

±ss^iy- hmmmzxmm^ix&m>mmiyy^ 

[i»^2o] m&^yy^)v^m^Lxmmm±Ki{L 

-eai&fT-iv;!/^^^ y r cDMAM«e3a^gicfev> 

^m&m¥±!m^fmir?>m^<^mssmm^m-t^ 40 

[M:^2 1] mtyy^}\^i:^i^xmmm±.izm. 
^ ^m^nt:imtiyy^n^K.MLxmmm±izi5 

^&ff y TCDMASsfsea^fiic^v^ 

•rs v;i/^:^r y Tc DMAMseij^s. so 
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[ft 2 2 ] If 1 3 2 1 V >-mA^iE!^v;i/ 
y TCDMAMSeS^lCfeV^T, 

mmhvw^-t&'T/v^^^ y rcDMAMneba^ 

tit*3S2 33 373rM2 1 v^■r^l*^iB^v;^ 

y r cDMAiftiisieiS*isfetcfev\T, 

isamiii*, gi^-rs-y->^=¥-?yT0MiasK;^^i^h;i' 

5 y L V % J: e» tc^ScS -v y T C D 

MAMSCoS^S. 

[Iil#©2 43 372rM2 3V^■f*l*^|a«®v;l/ 

5^:3|r^ y TCDMAMgeil^e^C^V^T, 

^F-^ y r c DMA^gssea^g. 

[If 2 5 ] 0:^3^ 1 3 73rM 2 3 V s-fm^iSmO'rn^ 
y TCDMA«Sfe3ame^CfeV^T, 

^^m^yy^flyoMmzmmx 6*is#-y-:f*^ y r 
ti. ^mmh'tiimvxwm^ti^^';>K:fjt^-7j\^ 

[000 1] 

DMA (Code Division Multiple Access) ^^BBM"^ 

T'^S-&s z: i: Sr^IBi: bfe >r;i/^4r^ y r C DMA 

[000 2] 

iiffii^>^-T-A (PDC (Personal Digital Cellula 
r) , G SM (Global System for Mobile oomniunicatio 

ns) I*, a.-^izmmmmmxxmmi:n^ 

TDMA (Time Division MultipleAccess) ^^SrJllS 
«-r«fc«)lcl8tfStife=b®"e«»y. -&<OtBSk\y- h 

[0 0 0 3] v;i/^:¥-vyTCDMA (CodeDiv 

ision Multiple Access) fmf^:S^jayri^9^^Wl 

[0004] 

[f6^A^^bJ:e>i:i-si!g^ t.z.ax. wmmm 



(4) 



[0 0 0 5] v;i/5^'3r^ U TC DM A^^:S5Cli, 
[0 0 0 6] -eziTf, *38BB®mt*^ a-imicS>* 

[0 0 0 71 

[ii5SS:ft?at-r-&fefeo#©] j:ia^&fii?*i-sfe 

[0 0 0 81 r®J;e)^v;i/5^^-v'JTCDMA^^«fe 
[0 0 0 91 ±iBOJ:e.lC^<^^^*^ '-^ r^^O 

[0 0 1 01 ±iaiJ-^^^y7fifcJ^'^<^j£«ci-^^*^* 

[0 0 11] SftffliI Cx-lfflS) tcT, SKSc^S:^^^ 
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[0 0 12] ±|BODJ:e)tc, :&rL-Hf«tCfi£l5clC^Sn 
j:^lC _h|ag."r;i/^=3p-V'JTCDMA«&^l:^^- 

[0 0 131 M*3S4lclB«S*vS<fc^l- ±^ 
^;i^df^yrCDMAMiltS3l:^f-fe'''"^^ 

[0 0 14] imtmmymJ^'^^ ^mit^ nm. 
5^c|^s^^sJ:•^.^c, jjs«-v;i^^^utcdma 

[0 0 1 5] »C a-WcraCiJ-t^^^^U^ffSrffl 

,\^n^n<Dtm.Km^x ^n^^-f^^ 'J tii5:=&« 

[0 0°i 61 ±|B*^^®f6M?:fi?^i-*^-«>' 
l5c3-&T^G)#«'em&^f ej-7>'l^*^ TCDMA 
*[0 0 17l 



7 

|Jg*^^S < JfeS J: -5 KmmtitiS>. 
[0 0 1 8] HJC ±iB*««®|!iiaS:«¥ft-tSfe«), 

fflftS tc J: y I/- h & «I3Etc-r « * ^ »c 

[00 19] 3CDJ:-i)*v;i/^*^UrCDMA«Se 

f!H!fS*lSo A{*a9lCt4, mii, 16QAM:j?^^3 

tc, ^C[^lgi#Hii@a*VjNS<^SJ:e)fCftlP$tv-5o A 
[0 0 2 0] S«(RI (a.-- yfflJ) tcT, 

iBi8s*vs J: e» ic, ±§a#v;i/5^^^ u r c dmams 

[0021] ij-y*^ V T^0>=fm>sm^mm>:i 
ttf^v^ s V N e., it i o {cib 

[0 0 2 2] ±ss/mLi^y^/uDmciz^^xn^ti^ 
m/£^m[.(o^^^^ y nt. 1 1 jciaftstvs 40 

t., ttz, 11:^1 2{CiS^$nSJ:e>{C, MiSaaWLh 
[0 0 2 3] ±iB*«W®|!|!g|S:«P»-rSfe«), 

m^izmiti-&xmm00'm.^%:n^^j\^^^ v 7 

CDMAMgea^eiCfeV^T, ^SriJUg^^S^a-- 50 
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iffetc, immcD^zf^'^^Jr^^cmmnzm^ti 
^mtiyy^-)i^(m^mmi^xm^^^mt?>wmM^m 

[0 0 2 4] ft#]S2 0fCi3^S*lSJ:e»lC, ^ 

mmiy>^^)\yizMLxmmmh\zis^^xmm^i:m 
^ u rcD^izim-^-^x^o^mmk^n^-^fiy^ 

[0 0 2 5] Miz. m^^z nzmm^n&^t>iz. ^ 
miyyji<jii:Wi'XMmm±iztsSL^ ^^stife 
mtiy>7iifi^tzMvxmmm±izn\>^xmifm^m 

^ u 7ay^^izmm^-^xmm0^m.^t:nt>'r)\^ 

:^lr^UTCDMA«Slei2^fl^CfeV^T, ■5=^-4'gtllltC 

mm^fm-r&mmmsm^m^mt;£>^^ izm 

[0 0 2 6] 

[0 0 2 7] 2^|§^®|yS®-^ffitC^-5v;b^:^r^ U 

[0 0 2 8] 01^CfeV^T, Z<D-rAr^^^V7MSiB 

100 (1)~10 0 (n) S:5tbTV^S. 
BBIIOO (1) ~10 0 (n) li, #3L— iftc^S 

Si^lfSx-^'IS^SPl 1> illMf^-^'Jg^Sl l36^e>G5 
i5l!i!S?3^^fc«|i 2, -esiii&?^^b«|i 2A^e>s/UT>a/^c 
•&iS^'.^$y§ffi&l 3, 21^t):i[st6^.^^1§]!% 1 3 (Ct^ 

m-r^mLmmsmi 4. (d ~i4 (m) s^&u 

[0 0 2 9] ±iait5l6^.^iag&l 3li, ftiK^a:^^/ h 
T, eJSIB&?aF^^bfSl 2*^e,A^■rsia?^Hf^i/>3^?>n' 

m^nim<DmsLiy>-!i<j\^^nzmm^-t&o z.<mmz 
xmhi^^mLiyyif^)m(m^w&ir^::.t\z^ y. 

n^(ci£{i;!(ndffiMtf«^snd:^h(c;&y, nnm 
[0 0 3 0] ±ia6£»a2@BPl 4 (1) ~14 (m) (© 
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;&^> mvL\i^ m«a)JKi«»i4 (i)~i 
4 (m) im^nx^^^if^ ^icii^ ^©SfiS^ 
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[0 0 3 11 (1)~14 (m) 

,&fi£|i(^|g|S14 (1) -14 (m) ti, «Saii&14 
1 atJf^H 1 4 2 ?:5gbTVxS, 1 4 1 li, 

S. ^8814 21*. ±|B^34xfc^i^>'J^^Wca 

— 9* (i) mK^^x^nr=.m!i^ci^^ir?>o 

^<mm, ^i4 2*>e>ii, ^«MLt®t^^ 
uTf K f2, f kics*js-t-s^iw^e>«sa^ 

[0 0 3 2] ±ia«)j:e)&fll^Cj:y, 

10 0 (1) ~i 0 0 (n) it. m^^tcm^y-^ 

^g^^^!2&10 0 (1) -10 0 (n) 

lC-&fiRffl52 1lC7:#fiRS*VS. iG>^^iS2 1*^e,®# 

^ U T^^^SOD^fi^M-^*^ I D P ^^""'^"■^^ 
screte Fourier Transform : JS^ItiC^-U X^l^) 2 
■ 2 5^7-U3^^IFFT (iHverse 

Fast Fourier Transform) ) KXMm-^^^^^J^ 
SnS. ^^V^^^2lRtJfIDFT2 2lCJ:oT, 

[0 0 3 3] ±ia©J:e.lCbT:#rL-iflC*|^S^*^ 
[0 0 3 4] ±|B05=I:e)*:v;i/^=^r^'JTCDMA^ 

m^A^iz^^^xmmt^. 

[0 0 3 5] m—(o^x\t> m^izB-fJ^oi^. 

|aiggpi4 (1) -14 (m) l±. 
[0 0 3 6] 03^CfeV^T> jttdfe^MEIS&l 3*'^°^ 
®lo;!>^A*S*vS«««g@ISSI514 (1) -14 

ij^ntcm&^yy^^^*'^^ (=n/m) ffissistu i 



[0 0 3 7] 2:©J:e)tc> iiti0«^^aaB&i3*^b5ife?'J 

14 (1) -14 (m) T'C!)*EiC^n/m*^t)S® 

ij-:/:^^ y r<mt.<DmAt. bi4 icst-r * e) ic^cs. 

ni=ia)«^. BPt., i«^s/>^;^?:^t«>#^^ 
®4 (a) icati-j;e)tc, fefeit^l*ni:«iy, imiy 

y^sjimmMitX' T.mm^^'^ 'J ncMf&tfej 

4 (b) lc5^-rJ:e)lc, S^«n/mi:«;y, l^ 

[0 0 3 8] ±m>m\ZiB\^X\i. Cte^ 
sriilc;&So *bT, ^i.-hi:i«^i'>'J<^v€: 

5 (b) icB1-ie>lc, MWRUi-efilicb-CVNSt.® 

x&x^^\\ , 
[0 0 3 9] i:z:5-c% ±momx\i, 

it^it^^. =&S£litiaBgl514 (1) -14 (m) 
a-imiC=fe,-€-0^£liefaF^CicD^^?:^i:^i*«t 

[0 0 4 0] -e^T', Zl<DJ;e)^^v;i/^='f^yTCDM 
[0 0 4 1] rL-iJ'ilc*H-S^i^>'i^>'l'*^^°'® 

50 *3^ck*^Mv^e,*vs#^, msm^cu cwi. 
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[004 2] 

mi] 

[0 0 4 3] :i(0^'^fjmm^Cu ck&^-rs^ 
rorthogonal forward link using orth 
ogonal multi-spreading factor codes for DS-OHIA do 
blleradio (K. Okawa and F. Adachi : lEICE Trans. Co 
mmun., Vol. E81-B, No.4,pp777-784, April 1998)j IZ 10 

izm^-^tit:L^mm (201) (m=i, 2, •••) <mm 
[0 0 4 4] ?>cfc -eaiu- hfm<ommfjt^mm 

( 1 ) ~ 1 4 • (m) l±, a^W«*ia^fCTfitift«!® 
[004 5] @7(C^(r^T, (gCdlPJI^IIilRIl 3}^'e>m 20 
®lo*^Ai7$nS=&*£«(«ai514' (1)~14' 

(m) li. A*3*is^2/>5J<;wc*rbtSicfi£i(:^ 
*^n^B^$tU lffi«i/>3K;i/7bMia3»[fl!l±T'StCn 

[0 0 4 6] 3a)J:e>lC, aafejaj^HSB&l 3;5>^e>ilfeJll 
iSSP14' (1)~14' (m) X'(DWM^nti^m&^ 

i^icj&s. m=i<oti^. ap^. 1 

miyr=.^^\zmi.^*i&, i.<Dm^<Di£Mimmu-\^ 
S: lilts, m«©«?ij/>Ji<;i/S:rai^feai-rs 
m^. m (b) ic3^-rj:e)ic, fims^idoja^^i: 

ffl®fl«S/>5j?;i/C«£iS:fcS3aT e>*i&-»J-:/dp^ u T© 40 

[0 0 4 7] ±gB®^?|^CfeV^T^i. fiJaHz-h (^jJlii 
aDS::*:^<t6«^, 1^2/>jK;i/S:^-rsfe«) 

■rs«^, i^i/>3j<;i/«:ei5i'rsfe«>{cMv^e>*is 
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[0 0 4 8] 4S^2/>3J<;i/5:J£irtSfc«?)lCf!I 

. MmmLtx'jmi^x^^i>^(Dx&^x^, 

[0 0 4 9] r^ic, ^i/- h«!lt9cz>A*W?r;a:¥iSfe0ll 

(1) ~i4" • (m) 14, ^t-saiwaF^cii-c 

[0 0 5 0] 09lCfeV^T, iiaiZ^.^lHll&l 3*^e>m 
®103?>«A*Sn««*iffiStSiBiJ14' • (1) ~1 

4' • (m) it, xti^n^mmiyy^MzMLxmz 
wsmnX'(mmmi:mo bp*>. A^snfew^s/ 

:y7K;i/*^n<@^Stu i'K^i/>Ji<;i/*^M»iili±T* 
^ic nMcDiJ-:/^^ y rizsmi^t=.fS(i»Kmk^*ii>o 

±ia#taKii;^SSSP14' ' (1)~14'' (m) T'© 

Si«Jc*a®idu -e*i^*vM*sfi£it?f^cii~ciin&«vN 

[0 0 5 1] i®<k-5JC, iiMfe^.g^aHl8&l 3)t>^&i6?!l 

4' ■ (1) -14' • (m) {CTS!&ofeflfcicJf#C 
il~Cim$:«V^Tji2^S^fliLh(On^(Z>•9■:f#^ U TtC*f 

•§-i:®gS^li, Si OfCS^f <t-^fCJ5c.&o m=l(D# 
apt,, 1 010 (a) fC 

±x 1 nfgoD-y-:/^^ y 71ZMJ& i^tc^^izim-^ 

z:a)#^(7)iEm^fceiii^-hS:ii:tS, 
mMcD^2/>7K;i/S:|^^F^te«^, SIO (b) 

miznt^j:^i}\ mm(mm^i^izj;:i)Mmm^mz 

mW^(Dmom&^tS>:it\zf£&, rom^, ±IBiE 
[0 0 5 21 ±|B®J:-5tC=&il£i(gQiSII 14' • (D 

~i4' ' (m) *^e>ffi:^$^^snM®-y•^#^yrf 
1 5 (s) icT«--»^:?'#-v y r^i5>#ic-&fiSS m^\i. 

tarn S*VS. *bT, i«>^J«lHi&l 5 (S) *^e)n 

<s®-i^:/=^^ y TizMtS'Vrz'^^i^^mt^^^mi 

m^t^, rL-ififcMfS:Ufe«#^fiRllI8&l 0 0 (i) 

(Bii#Ra) <Dmi]m^t.Lxmti^iM>. 

[0 0 5 3] ±iatcfflitc*vNTJ4, eaii^-h i&m 
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^(ifbT#J^Te>*l'5fiKic!f^Cil~Ciinl*, *a2l^«35 

[0 0 5 51 ^tc, -eau/- vm<Dmmr£mfm lo 

[0 0 5 6] r®^"^!*. HI ilcS^-ti-iK:- Bll'- 
3^-r=&#^*B»&10 0 (1) -10 0 (n) ICfeWr 

t:re.tis. i(7)ta^i^iftiH!*siJi6ii, w^i-'i'H 
VNS. ^^'-^€:ii^<l-^-v^«^^^ (a) ic 

JS^U-hm<l^t^^^^-^^ ®12 (b) , 01 
2 (c) tc^-rJ:e>lc, 7=-^KD55^^9ifclM*^<S 

[0 0 5 7] ±|BODJ:e)lCia^Sl^ti^Pl BlCiot 

g|S14 (1) -14 (m) IC-Cnffi^-y-^'^r^'JT^ 
[0 0 5 81 ei^V- 
[00591 ZLO^^OT'lt. 01 3lC3^-t-*e)l- 

at^gp 1 1 ■^©f'— jfieiia^H#<ii@R 

li, m^mii^i^^<^^ ^^^^ iBQAum 

i<stu mii. QPSK:&^^BPSK:&^ic-ci^ 
[0 0 6 01 rogSB*^?:®^^'*- 

^s. apt., sflfe©Bstcja<sfB=y®K©^«t3.— If 

^5. ^g^lS. li^^>f>^-*'='l^*^^®^^^® ^ 



[0 0 6 11 ±IB®J:e)lC, ^^IBS^^"^ 
[0 0 6 21 ±5zEbfe=&^t-i3VNT, wS(smKm^^^ 

^?«a?miiT'e^t-s'<fce)tc, ifft (js^j^^-u 

X^l^) ^IDFT GSeSliC7-«Jx^m^) 2 2*^ 
[0 0 6 31 HlC, ±SEbfeM!IlCfeVNT, 

yTicmbfe-r-^f^4><^=^«s^^^^^-*^^^ ^ 

[0 0 6 41 j&fc, mht=.m-'(mtk\tm::.m. 

[0 0 6 51 ^ ^ 

M2 5f^(Z)*Mii^ic<j:nif. v;i/^^f^urc^ 
[0®oDffi#«;tJi^l 

[011 :^m(^m<o-^^i^^^-^^^^^'^'^^ 

[021 0UCa^-r^;i/^=^^y7CDMA«afe^ 

[031 JB^\y-hm\cm^^smm-^<^^'^'^ 
[04 1 m-omiznii^&^i^- ^ 

0-es>s. .....^ , ^ 

[051 fimtcd^s^vs-b-^^^^f.^urco^ssmt-p 



[061 ia3gg5fi&ii*SS£»«IF^fl)4fi^^*<^>-^*^ 



(9) 
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[07] iB^u-hfmiz&tis>mmm~<om^B-tzf 
[08] m=-<mizi3Vf&^u-hii'mmiyy^/v 

0T'&&. 

[010] m^omiz^iii>imu-ht.. ^mmtyy 

4x*ttfi!t?CF^<3WB:i:®BI0ilS:j5^-t0TS>S. 
[01 1] ^l/-h«!PlcfiS&«l«®llE3®«IS:m't 
:/i3«yi'0"e&So 

[01 2] ^Egwffiitcfet-ts^W'- hoftHP^S&m-t- 
0T%s. 

[0 1 3 ] hfBmizmi>maum£.<om^^ir 

[014] ^l/-K«!l^®«8mMS:aR-r0T'feS. 



[015] #-9-:^^ AT U T®M«i8atlU:T'®g9fi^-«5!I 
«:xi^-r0-efeS. 

[0 1 6 1 ^^zf^^ 'J T®M«SBU:T®BMg®fl!io^ 

1 1 isfif^-i'^ap 

1 2 fiiSIIS}|<F9'fb^ 

1 3 i£M^.^|lB]|^ 
14 ( 1 ) ~ 1 4 (m) 

2 1 -^fiKSJ 

22 IDFT (IFFT) 
2 3 ;!/-hV>^f-A;i^A® 

2 4 mmty>()\^9 

25 iti|@g| 
2 6 T>Tr^nr.»y h 
100 (1) ~1 00 (n) 
14 1 
14 2 



[01] 



[02] 




•41 



- fi 
' ft 



[03] 



• f 1 
- fk 



(10) 



200 1-237803 



[@4] 



<t.>*»rtat ^ 



r— ^ 



[®6l 
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4^ 



A-A-AAAA 

(ttMn) 



(iat«n) 




[HI 1] 




[014] 



B8 




[Sll 2] 
l««ll-H«ll««ll-l 




[01 5] 




(12) 



II 3] 




[016] 



(72)^^ ^tJ^S ^ 



F9-M^) 5K022 EEOl EE08 EEll EE24 EE31 



1-t X5t- 



